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Abstract 
In our previous work, we attempted to unravel the mystery of human consciousness by implementing 
on a robot a consciousness module called a MoNAD, which we think can become the core of 
consciousness. In this study, we give developmental rules to a conscious system built with these 
MoNADs, and propose a model for a robot brain that achieves self-evolution only through interaction 
with the environment. 
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1 Experiments 
We performed computer simulations that assumed a state in which our conscious system was actually 
incorporated in a robot. The assumed environment space consisted of only three pieces of information, 
A, B and C, and the information was repeated in the order of A, B, C, A, B, and arranged in a row. By 
constantly continuing to advance the robot in this environment, the conscious system was constantly 
having orderly information input into it. Since the environment the robot was placed in was a static 
environment, for the timing that was changed by inputs to the conscious system, when any of the 
MoNADs in the conscious system are in a state of Shouki, and the timing was made identical with the 
timing of the robot’s forward movement. We have created the term “Shouki” to define this “state in 
which the cognitive representation stabilizes faster than the threshold value and transmits its information 
to other MoNADs,” in other words, “the conscious of the MoNAD is in an excited state.” 
The experiments were conducted with an initial state of 2000 different patterns for the initial value 
of the coupling load of the MoNADs. As a result, in 1402 patterns in the initial state, which was 
equivalent to 70.1 percent of the total, a conscious system was automatically built that was able to 
identify by itself information on the environment in which it was placed. An example of the conscious 
system that successfully identified the information is shown in Figure 1. 
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Figure 1:  Automatically constructed conscious system 
 
The experiments were conducted with an initial state of 2000 different patterns for the initial value 
of the coupling load of the MoNADs. As a result, in 1402 patterns in the initial state, which was 
equivalent to 70.1 percent of the total, a conscious system was automatically built that was able to 
identify by itself information on the environment in which it was placed. An example of the conscious 
system that successfully identified the information is shown in Figure 1.  
In this example, a conscious system comprising 13 MoNADs was ultimately constructed 
automatically. In addition, with respect to the environment information A, B, C, A, B, the conscious 
system stabilized in the order of M01 Ѝ (M00, M11) Ѝ (M20, M21) Ѝ M33 Ѝ (M30, M31) toward 
the state of MoNAD’s Shouki. Together with the Shouki pattern of the MoNADs which is in a 
homeostatic state, for each information, the MoNADs that are in a state of Shouki do not overlap each 
other. In other words, if one wants to modify the behavior for specific information, since it is possible 
to achieve this by modifying the output of a particular MoNAD, a state can be determined in which 
information on the environment in which the system itself was placed can be identified. 
In addition, in the initial state of the conscious system, the robot required 69 cognition behavior 
cycles to make the rounds of the five pieces of information in the environment arranged in the order of 
A, B, C, A, B. But through the increasing, coupling and learning of the MoNADs, the number of 
cognition behavior cycles gradually decreased, and eventually the robot could make the rounds of the 
environment in 30 cognition behavior cycles, which was equivalent to less than half of the initial number 
of cycles it required.  
In other words, through the self-evolution of the conscious system, it can be said that the robot by 
itself made it possible to quickly perform cognition and behavior in the environment in which it was 
placed. 
2 Conclusion 
In this study, we attempted to develop a self-evolving conscious system. As the developmental rule 
for the system’s self-evolution, we focused on the stability of the cognitive representation of the 
MoNADs, and we devised a mechanism so that system would be automatically constructed to enhance 
this stability. And, computer simulations have verified that in the conscious system developed in 
accordance with this rule, paths were automatically established to enable information with ordered 
sequences and high input frequency to be processed more quickly. 
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